Aim: The purpose was to explore the relationship between psychosocial risk exposures and labour management practices (LMP), as indicators of work organization and pertinent features for primary preventive intervention. Methods: Cross-sectional study of a representative sample of salaried working population in Spain (n ¼ 7,612). Information was obtained in 2004-2005 using a standardized questionnaire administered through personal interviews at the household. Questions on working conditions were used to establish LMP indicators and the psychosocial exposures data were obtained on the basis of the Copenhagen Psychosocial Questionnaire (COPSOQ) I (ISTAS21). A multivariate description was performed through multiple correspondence analysis, and associations between LMPs and psychosocial exposures were assessed by ordinal logistic analysis adjusting for age and sex. Results: Correspondence analysis showed a good-bad coherent pattern regarding both psychosocial dimension and LMPs, though several LMPs categories were placed in the centre. Among the 14 possible associations of each psychosocial scale with LMP variables, several scales showed significant associations with more than eight LMP variables. Most relevant results referred to the LMP variable ''Consultative and delegative participation in methods''. Conclusions: In line with previous research, psychosocial exposures were associated with LMP. LMP may constitute a step on a pathway from work organization to health. Our exploratory work suggested that good psychosocial exposures were related to participatory working methods, being hired with a permanent labour contract, not being made to feel easily replaceable, having superiors with non-authoritarian and non-aggressive manners, not being threatened with dismissal, upward functional mobility, being paid according to the number of working hours and occupation, working between 31 and 40 hours per week and in regular morning shifts. Hence, the more these features became part of LMP in the workplace, the better the psychosocial work environment would be.
Such evidence proved useful to describe exposures. However, fewer studies have examined the impact of work organization on these psychosocial risk exposures [3] , thus hindering the possibilities for researchers to propound effective and lasting preventive action [4] .
Work organization includes many aspects of the way work is designed, organized and managed, which have been the subject of numerous research studies. Occupational health researchers agree on targeting the organizational context when working conditions are explored [5] . In this paper, following the segmentation theory [6] , labour management practices (LMP) are understood as a set of strategic actions at company level aimed at recruiting, promoting, rewarding, using, developing and keeping or dismissing workers (i.e. work process design, working time, employment, pay, training or communication practices). LMP are the result of management strategies used to achieve workers' flexibility, adequate productive performance and profitability [7] , being factors that could determine psychosocial exposures as intermediate outcomes that may in turn lead to ill health. From this theoretical perspective, LMP are both influenced by social, institutional and economic systems (macro-level features) and in turn are key factors in shaping the very systems' settings. In addition, LMP vary according to occupation, sex, age or ethnic group. Thus, LMP may use, reproduce and strengthen social inequalities. Nonetheless, this paper will not explore LMP segregation and will only focus on the workplace -in contrast to macro level aspects. We put LMP at the centre of the analysis of organizational working conditions because they help us to enforce the perspective of the organizations, the workplaces and the social and technical aspects of the jobs in which people are employed. This approach reverses the usual perspective of preventive practice focused on individual issues [8] .
Although research is still limited, increasing evidence from intervention, longitudinal and cross-sectional studies [9, 10] suggests that many LPM factors predict exposure to psychosocial risks. Such LPM factors include work process design, working time, type of employment contract, wages and pay structure. However, the number of available studies varies depending on the subject. In spite of such efforts, research is still necessary for a better understanding of trends in organizational practices [4, 11] and their influence on psychosocial exposures. This is a fact in a field where the majority of researchers agree that organizational changes ought to be fostered from the efficiency point of view regarding psychosocial risk prevention. However, prevalent in-company practice continues to be dominated by individual-focused strategies supported by a commercial boom of the stress industry.
Work process design (tasks and methods) is associated with psychosocial risks. Furthermore, it has been shown that task restructuring interventions that ignore the potential health impact of the interventions may eventually be damaging [12] . On the one hand, most published studies have documented adverse effects of Taylorism on psychosocial risks and health [1, 13] . On the other hand, research on task variety and participatory formulas has found them to be open situations that can be solved either in an instrumental-competitive way (which involves a deterioration of working conditions) or in a democratic solidarity-based and fair approach, which leads to an improvement of working conditions that includes job enrichment and cooperative relations [14] .
Research has suggested that the contractual relationship affects health and psychosocial exposures. Temporary workers suffer higher psychological distress [15] and more musculoskeletal disorders, fatal injuries, non-fatal injuries and premature mortality in comparison with permanent workers. Studies have suggested that the relationship between temporary employment and health may reflect the adverse effect of job insecurity [16] and other psychosocial exposures related to underemployment [17] .
Studies on working time (length, schedules and changes) and health are far more abundant than studies on the relation between working time and psychosocial risks. Shift work has been intensively researched, compared with regular daytime work, and it has been associated with an increasing number of diseases [18, 19] . Working more than 40 hours per week has been associated with CVD, anxiety and depression, which might hint at a dose-response relationship [20] . Also, factors such as influencing work schedules, decreasing working hours at own request or having the possibility to take a day off, have been proved to reduce work-home interference [21] and even cardiovascular risk factors [22] .
We could not find many occupational health studies dealing with salaries and pay structure. Research on piece-rate work was found to be associated with long-term work disability due to CVD, musculoskeletal diseases and injuries [23] , compared with fixed pay work, and also with higher job demands. The lack of studies of more modern performance-based pay (i.e variable pay) in this field is remarkable. Low salaries have been related to poor health and psychosocial well-being [24] but with the associations may be confounded by poverty factors.
To conclude, we can rely on the plentiful empirical evidence to suggest that labour management practices, considered as indicators of work organization, may be determinants for psychosocial exposures and health. However, knowledge on the topic is not sufficient to state which LMPs are important for psychosocial risk exposures because the relationship is complex, with many levels and no research agreement, and thus it remains a vast field to explore. Joining recent calls to incorporate work organization into occupational health research [4] , the purpose of this paper is to explore the association between psychosocial risk exposures and labour management practices among the salaried working population in Spain. We are interested in labour management practices as pertinent factors to design primary preventive interventions, to ''stop stress at its origins'' [25] , addressing ''the way we work'' [10] .
Methods

Design, study population and sampling
This is a cross-sectional study carried out on the basis of a representative sample of the salaried working population in Spain. The main purposes of the study were to obtain Spanish reference values for all Copenhagen Psychosocial Questionnaire (COPSOQ) I scales and to analyze psychosocial exposures at workplaces in Spain. For these purposes, a sample of 7,650 individuals was established, including individuals resident in Spain, aged 16-65, who had worked at least one hour for a wage the week before they were contacted at home. Detailed descriptions of the sampling and field work are available [26, 29] . In short, it was a multi-stage sampling by conglomerates. Sample units were: municipalities (stratified by Autonomous Region and size), census units, households and individuals. The selection of households was made by random routing and that of individuals by random numbers. Information was obtained by a questionnaire handed out during personal interviews in the respondents' own homes. The whole fieldwork was carried out in three phases between October 2004 and July 2005. Fellow workers were excluded from this study so the study population was 7,612.
Measurements
The questionnaire included closed questions to collect individuals' data (age, sex, education and home town) as well as information about their family unit, occupation and working conditions and the 21 scales (73 Likert type items, each with five response categories) of the COPSOQ (ISTAS21) -i.e. the Spanish version of COPSOQ I [27, 28] .
Dependent and independent variables
Questions on working conditions were used to construct the LMP indicators while COPSOQ I (ISTAS21) scales were used to describe psychosocial work environment. The data analyses used multiple correspondence analyses of all variables followed by ordinal logistic regression analyses with the LPM indicators as independent variables and the COPSOQ scales as dependent variables.
LMP variables
The aggregation of LMP indicators was theoretically motivated and started with the selection of the available working-conditions-related questions that could inform on different aspects of LMP as previously defined -management actions aimed at recruiting, promoting, rewarding, using, developing and keeping or dismissing workers. Twenty six questions were selected at this step. Then, a descriptive analysis of all these questions was performed, including the assessment of their discriminating capability and sensibility to show differences according to occupational class, gender and age groups in line with the segmentation theory. Then, a bivariate analysis explored the relationship between all these working conditions and the psychosocial COPSOQ I (ISTAS21) scales.
In the second phase, information was analyzed by a Consensus Experts Panel who selected the most appropriate questions to set up the LMP variables. The panel comprised Economy, Sociology, Law and Psychology professors and professionals with expertise in the labour market, industrial relations and labour management, along with three researchers from ISTAS. The panel met three times and reviewed five versions of a consensus document following an echeloned process that started with the discussion of the descriptive and bivariate analysis, deciding on the questions that could eventually be considered and suggesting how to transform variables. Proposals included the reorganization of some response categories, the combination of different questions into new variables and the introduction of filters. Some original questions were dropped at this stage due to low discriminating power, inconsistency or high correlation with other questions. Twenty one original questions were finally used to build up 14 LMP variables that included: three variables on employment relationship (employment status; replacement; and occupation and educational level correspondence), four on working time (weekly working hours; daily working time schedule; weekly distribution of working days; and time availability demands), three on pay (earnings and number of working hours match; salary structure; and earnings and job match), two on work design (consultative and delegative participation in methods and functional mobility), and two on supervision manners (authoritative and aggressive manners; and threatening with dismissal).
One or two ''Well-being LMP categories'' (which theoretically represented the most favourable, healthy and well-being values) were defined for each LMP variable (see Table I ). Variables were categorized as ''good'' or ''poor'' on this basis according to correspondence with well being criteria.
COPSOQ I (ISTAS21) psychosocial variables
Standardized scores of all 21 psychosocial scales were computed (score range 0-100). Double Presence, Quantitative, Sensorial, Emotional and Hiding Emotions Demands, Role Conflict and Insecurity are negative dimensions, so high scores meant poor health and well-being. All the other exposures were positive, so higher scores indicate better results. The original scores were classified into two new variables: first, they were categorized in three exposure levels which were defined and labelled as ''good'', ''intermediate'' and ''poor'' according to the Spanish COPSOQ I (ISTAS21) normative reference values [29] , and secondly, we set up a variable with five categories, depending on the quintiles of the original distribution.
Statistical analysis
Analysis was carried out in two steps. First, a multivariate description of the three categoriespoor, intermediate and good -of all 21 COPSOQ I (ISTAS21) psychosocial scales was performed through multiple correspondence analysis along with the projection of the two categories -good, poor -of the 14 LMP variables. This analysis supplies a graphical description of the relationship among the 63 (21 Â 3) psychosocial categories with the 28 (14 Â 2) LMP categories in a multivariate framework. The quantification of inertia was done using Greenacre's adjustment [30] .
In the second step, the 21 psychosocial scales were categorized in quintiles -the higher quintiles corresponding to better scale scores. Afterwards, they were analyzed as dependent variables in ordinal logistic models adjusting for age and sex, [31] . All the 14 LMP variables were included as independent variables using the ''poor'' category as reference. Associations were estimated by odds ratio, in terms of the odds of being in a higher quintile for each of the COPSOQ I (ISTAS21) scales.
Results
Results from correspondence analysis are shown in Figure 1 . In the graph, axes are described by psychosocial categories. The closer they are to the extreme of the axes the more they contribute to explaining them. Distance among categories refers to the relationship among them -the closer they are, the stronger the association among them is. A left-right general pattern is shown regarding psychosocial dimensions so that good psychosocial categories appear on the left, intermediate in the centre and the poor ones on the right of the graph. Vertical factor (factor 2) is mainly described by demands dimensions while the horizontal one (factor 1) describes control dimensions and social support ones. Rewards are distributed as follows: insecurity is in the vertical factor and esteem in the horizontal one. Inertia of factor 1 was 64.4% and factor 2 was 19.3%.
LMP categories' projection showed a similar left (good categories)-right (poor categories) pattern except for salary structure, time availability demands and earnings and job match, which showed the opposite pattern. Moreover, several categories were placed centrally. Consultative and delegative participation in methods; Earnings and number of working hours match; Replacement; Threatened with dismissal; Authoritative and aggressive manners; Occupation & educational level correspondence; and Functional mobility were those with the largest distance between good and poor categories, while the rest showed closer good and poor categories.
LMP Surprisingly, the poor LMP category of time availability demands was very close to good double presence category.
Ordinal logistic regression results are shown in Table II. When interpreting Table II it must be borne in mind that the ORs are between LMP variables (with the poor category as the reference) and quintiles of COPSOQ I (ISTAS21) psychosocial scales for which the worst quintile is the reference. For instance, the association between Consultative and delegative participation in methods and Influence (OR ¼ 2.2) is a 120% increase in the odds of having better influence, but the OR would be 23.4 (2.2 4 ) if we consider the lowest and highest quintiles.
Among the 14 possible associations of each psychosocial scale with LMP variables Influence showed 12 statistically significant associations; Role clarity and Control over working times 11; Insecurity and Esteem 10; Meaning of work, Commitment to the workplace, Predictability, and Sense of community nine. The psychosocial scales with fewest significant associations were Quantitative demands, with two associations and Demands for hiding emotions, with three.
Consultative and delegative participation in methods was the LMP variable which showed most statistically significant associations with psychosocial scales -19 out of 21; followed by Authoritative and aggressive manners and Threatened with dismissal with 17 and 15 respectively. The LMPs with the least number of significant associations were Daily working time schedule with four, and Functional mobility with five significant associations. Consultative and delegative participation in methods and Threatened with dismissal were the LMP variables that showed stronger associations with psychosocial scales -14 and eight out of 21 had ORs higher than 1.4.
Most of the results were in line with expectations but some results were unexpected. For instance, good weekly distribution of working days, fixed salary, and occupational and educational level match were not associated with a more favourable exposure in 10, six, and seven cases respectively. Among the psychosocial dimensions, double presence, insecurity and role clarity were not associated with good LMP in five and in four cases respectively.
Discussion and conclusions
We assumed that psychosocial exposures were rooted in organizational conditions rather than in individual characteristics. Results support the hypothesis that psychosocial exposures were associated with LMP variables, but these associations varied across LMP variables and psychosocial scales. LMPs may constitute a step on a pathway from work organization to health. Although the 21 scales measure part of the psychosocial work environment and share the same basic theoretical framework, the causal pathways linking each of them to LMP could differ partially. Most relevant results refer to the LMP variable Consultative and delegative participation in methods. This variable showed the most numerous and the strongest associations with psychosocial dimensions concerning control (influence, possibilities for development, meaning of work, freedom at work and commitment), social support (supervisors' and colleagues' support and quality of leadership, sense of community, role conflict and role clarity) and rewards (esteem). These results were consistent with previous research showing how democracy at the workplace and the implementation of direct participation formulas could lead to better psychosocial working environment [1, [12] [13] [14] (see introduction). LMPs should take into account workers' abilities and knowledge, and their basic needs of learning and autonomy as direct participation formulas. Such LMPs could significantly reduce or eliminate part of psychosocial hazards in Spain [32, 33] , where Taylorism is an ever-present phenomenon that ignores workers as professionals and human beings [34] . The same arguments could be suggested for the relation between functional mobility and possibilities for development, meaning of work, influence and role clarity.
The association between Threatened with dismissal and Demands for hiding emotions showed that emotional demands could have to do not only with the nature of the tasks but with LMPs. The results suggested that a change from precarious to permanent labour relations or diminishing workers' feelings of being easily replaceable may improve influence and freedom at work and the majority of social support psychosocial dimensions, as well as esteem. One possible explanation could be that in spite of the legal framework, the current use of precarious contractual relations by managers in Spain is arbitrary and aims to promote more availability in terms of working time and tasks and a cheaper workforce. These precarious conditions can take place since workers with such a contractual relationship are vulnerable to unilateral termination of contract by -0.8
LMP variables categories: Employment Status (lmp1); Replacement (lmp2);
Occupation & educational level correspondence (lmp3); Weekly working hours (lmp4); Daily working time schedule (lmp5); Weekly distribution of working days (lmp6); Time availability demands (lmp7); Earnings and number of working hours match (lmp8); Salary structure (lmp9); Earnings and job match (lmp10); Consultative & delegative participation in methods (lmp11); Functional mobility (lmp12); Authoritative and aggressive manners (lmp13); Threatening with dismissal (lmp14) Final "G": Good, final "P": Poor.
Psychosocial dimensions categories: Quantitative demands (qd);
Emotional demands (ed); Demands for hiring emotions (dhe); Cognitive demands (cd); Sensory demands (sd); Meaning of work (mw); Influence (inf); Freedom at work (cwt); Possibilities for development (pd); Commitment to the workplace (wc); Predictability (pr); Role conflict (rco); Role clarity (rcl); Possibilities for social relations (psr); Social support from supervisors (sss); Social support from colleagues (css); Sense of community (sc); Quality of Leadership (ql); Insecurity (ins); Esteem (est); Double presence (dp). managers [35] . Associations of these three LMPs and social support dimensions suggest that support at work or interpersonal relations could have to do with LMPs. Management leadership styles and their organizational prerequisites are currently becoming a topic in occupational health research [36] . Studies have suggested that participatory, supporting and fair management may be predictors of healthy workplaces, while laissez faire, autocratic or abusive leadership styles may promote the opposite [37] . Our results regarding authoritative and aggressive manners are consistent with this previous research.
The inconsistent associations related to working time and salary LMPs should be the object of further research. Our partial exploration has proved insufficient to understand such complex relationships. But some arguments could still be suggested.
The inconsistent associations on working time LMPs and double presence (i.e changing to social schedules and to social number of working hours increased exposure) may be explained by the fact that double presence in this study measures not only synchronic demands but domestic and family workload, which increases with conciliating timetables.
Inconsistent associations between employment status, time availability demands, earnings and number of hours match, threatened with dismissal and authoritative and aggressive manners and insecurity (the best LMP, the worst psychosocial exposure) are understandable. Since insecurity refers to worries about changes of valued working conditions (tasks, working time arrangements, wage, job or employment) [16] against workers' will, this could be worse among those who actually have valued working conditions now and could lose them, due to the expansion of precarious working conditions in Spain over the past decades [35] .
Inconsistent results on time availability demands and salary structure (i.e the best LMP, the worst psychosocial exposure) could have to do with the fact that time availability demands and variable pay are more frequently used among workers in higher SES jobs who in turn are subjected to good categories of all the other LMPs. Class adjustment would have improved these results but would have affected others. LMPs are class segregated [6] so any class adjustment would become an over-adjustment.
Lower frequency of associations between LMP and demands may be explained by the fact that qualitative demands are more affected by the nature of tasks than by LMP and quantitative demands are probably associated with LMPs that were not analyzed due to lack of data.
Limitations
The study has some limitations. Among the LMP original variables there was a lack of information on determinants of work pace, workers' promotion, team-work, in-company training and communication. However, data included a significant part of the LMP components that are relevant from an occupational health perspective [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] : recruitment practices (type of contract, replacement, job and educational level consistency); working time practices (length, daily and weekly schedules and availability demands); pay practices (income and consistency with pay determinants and pay structure); working methods (direct participation formulas and functional mobility); and managers' manners (see Table I ).
Companies' contextual information was not included in the analysis because the purpose of this research was to study the relationship between psychosocial risk exposures and LMP and not to understand the determinants of the LMP.
LMP and psychosocial scales could have been partially and inexactly measured and this could affect the results. For example, the LMP identifications could be biased by individual features since they derived from workers' questionnaires. However, most of the 21 questions used referred either to objective facts with closed answers -i.e. type of contractual relationship -or to Likert-type scales, which are usually used to ask about intangible concepts. The population study was compared with the Spanish Active Population Survey (EPA) during the same period of time and no evidence of bias was detected [26] . We may assume that respondents' perception probably had very little effect on the data used for research.
The selection of one or two categories of each of the 14 LMP variables as the Well-being category could be argued. In any case, this decision was taken considering the conceptual framework [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] , Health-related evidence and data.
Each individual was classified into one of the two good/poor categories of each LMP variable. The absence of published evidence on the relationship among all these LMP variables and psychosocial exposures justifies this procedure. It should be accepted as an approximation although the obtained results support its usefulness.
Psychosocial exposures were measured using a known, reliable and validated instrument. Then they were classified in three categories -poor, intermediate, and good according to their reference values, which follow a theoretical tertile distribution [29] . Another alternative would have been to group exposures in two sets, above or below the median, as done in many research studies. Nonetheless, this alternative would not have improved the understanding of results since the trend pattern would have been weaker.
The cross-sectional design does not allow us to make any interpretation about the direction of the association. However, it is highly unlikely that results could be spurious or attributable to bias. Alternative methods would have influenced the magnitude of differences and the strength of associations but not the fact that LMP could be related to psychosocial risk exposures. Accordingly, we can state that good psychosocial exposures are related to participatory (consultative and delegative) working methods, being hired with a permanent labour contract, not being made to feel easily replaceable, non-authoritarian and non-aggressive management style, not being threatened with dismissal, with upward functional mobility, being paid an amount of money matching the number of working hours and occupation, working between 31 and 40 hours per week and in regular morning shifts. Thus, the more these features became part of LMP in the workplace, the better the psychosocial work environment would be. The results suggest that Taylorist methods (labour division between design and execution, fragmentation and standardization of tasks and individual performance-based pay); participative Taylorism characteristics (lean production, participation and development without standardization declining); and unsocial schedules, low salaries, non-permanent contracts, and demands for availability on working conditions (such as working time, wage, contract, or tasks), which turn into inflexibility and precariousness for workers, should be limited if we seek to reduce harmful labour psychosocial risk exposures at the workplace.
In this study we explored how COPSOQ's psychosocial exposures relate to key aspects of how work is organized and managed. These key aspects are decided by either employers or managers at workplace level. According to Spanish health and safety legislation, which is based on the European Framework Directive 89/391, if risk assessment proves that working conditions derived from work organization are hazardous to health, such working conditions must be changed at source and with the participation of workers' representatives. Our rationale was that if adverse psychosocial exposures need to be reduced or eliminated then these kind of analyses may support workers' representatives and occupational health professionals to propose more accurate and efficient primary preventive interventions at the workplace, taking into account work organization aspects that are mainly decided at this level, and so could also be changed at this level.
The theoretical and empirical question behind this research concerns whether and how certain LMPs are more likely to lead to psychosocial exposures that in turn, lead to poor health indicators. Further research is needed. Used LMP variable definitions and measurements need to be improved and missing relevant information must be obtained. More longitudinal and company-level intervention studies are needed for conceptual and evidence clarification on which LMPs are more determinant in fostering psychosocial exposures. Future research on psychosocial risks should include LMP data collection and analysis to better understand causal pathways linking psychosocial exposures to LMP. This will help to promote effective and lasting workplace preventive actions, that is to say, prevention at source, ''addressing the way we work''.
